

Conrod Dynamic Forces on the 2JZ-GTE

[image: ]

Benjamin Coney
1703189


Abstract
The engine chosen for this report is the 2JZ-GTE, this is a Twin Turbo 3.0 litre Dual-Overhead Camshaft (DOHC) inline six from the MKIV Toyota Supra, this engine produces 276bhp and 435 nm of torque. The report will go onto analysing the forces that a conrod undergoes whilst at various engine speeds and explaining how the changing of values, such as the mass of the piston, can affect the forces undergone by the conrod. 
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Introduction
This is a report into the research of the forces undergone by the connecting rod within the 2JZ GTE engine. The report will analyse the forces and how the forces can be affected by various entities. These entities will include the mass of the piston, the crank radius and the conrod length. The RPM of the engine will also have effects on the forces applied to the conrod, therefore the effects will undergo analysis, this will then show the tensile and compressive forces that the conrod will undergo. The report will then make a conclusion on the forces that have been undergone by the conrod. 

Research Review
The research used within this report was from online sources as the information needed was considerably difficult to find from sources other than the internet. The online sources provided current and technical information on the 2JZ GTE and gave information for various other aspects such as the mass of the forged pistons, thus allowing for a range of results when altering the mass of the piston within the spreadsheet. The online sources also allowed for simple comparison of the requirements that were needed to conduct the analysis. 

Methodology
The method used to undergo the analysis for this report will be to collect the values required, such as the crank radius and the length of the conrod. The values will then be placed into a given spreadsheet on excel where the forces of which the conrod will undergo will be calculated. The forces will be calculated and shown on graphs, the graphs will then undergo analysation to calculate the tensile and compressive forces that the conrod may be subjected to. Graphs will be produced for various engine speeds; the mass of the piston will also be changed to mimic the effects of a forged piston. From changing the mass of the piston, the forces undergone by the conrod should have a different result. 

Analysis
“The first application of the twin-turbo 2JZ-GTE was in the nose of the top-line 1991 Aristo” (Autospeed.com, 2005) The 2JZ GTE was later put into then MKIV Toyota Supra, due to this the engine became well known within the car tuning industry and within motorsport. The 2JZ GTE engine is highly modifiable and is capable of up to 2000hp. The OEM internals of the engine can withstand up to 400hp, this allowed for people to make a fair amount of power from the inline six engines at a fairly low expense. 
2JZ GTE Specifications
Conrod length – 141.98mm (BrianCrower.com, 2016)
Maximum RPM – 6800 RPM (turbosupras.com, 2011)
Mass of Piston – 0.377kg (Wiseco.com, 2014)
Crankshaft Radius – 41.5 mm (
Compute Time Intervals – 0.0002 seconds
 
The values listed above are the requirements needed to analyse the forces undergone by the conrod.
The graphs below indicate the forces undergone by the conrod. The Y axis represents the force in Newtons and the X axis represents the time intervals. The positive values on the Y axis indicate the upward stroke of the conrod and the negative values indicate the downward stroke. 








Fig. 1

The above graph shows the forces undergone by the conrod at max RPM, 6800 RPM, the results indicate that the conrods are subjected to high amounts of tensile and compressive forces. The maximum force of the conrod is at 6000 newtons. The conrod reaches the optimum force at 0.0030 seconds and stays at optimum until 0.0058 seconds where it then goes into the down stroke. 









Fig. 2
The above graph shows the forces undergone by the conrod at the peak torque of the 2jz which is 4500 rpm. The results indicate that the conrods undergo a slightly higher level of force, the peak for for this being at 6300 newtons compared to the 6000 newtons at max RPM.

Fig. 3
The above graph shows the forces at idle which is 1200 rpm. The results indicate that the force is considerably lower than at max RPM. The results indicate that the conrod will only undergo 190 newtons at the maximum. 






Fig. 4
The above results show the forces undergone by the conrod with a lightened piston at max RPM. The mass of the piston is now only 0.320 kg and that peak force on the conrod is considerably less of that on the standard piston mass. The result indicates that the conrod has a peak force of 5000 newtons. 

Conclusion
To conclude, the mass of the piston has a large affect on the forces undergone by the conrod. When the piston had been lightened, the force was 1000 newtons less of that than the standard set up at max RPM. 
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